The purpose and goal of reading instruction in school is fluent reading with comprehension. Reading comprehension is a process whereby the child visually recognizes a specific combination of letters as a recognizable word and retrieves the name and meaning behind it from memory (Vellutino, 2003) . To be able to understand a written text, the child must read with enough fluency, i.e., accuracy and speed, to allow the processing of words and sentences in the limited time the information is sustained in memory. Gough and Tunmer (1986) describe a "simple view of reading" where there are two equally important abilities needed in order to comprehend what is read: decoding and linguistic comprehension. Comprehension and decoding are two distinct processes that are both necessary, simultaneously affect each other, and are dependent on each other in order for positive reading development (Bloom & Lahey, 1978) . It is important to note that this "simple view" does not deny that abilities such as phonemic awareness, vocabulary knowledge, or orthographic awareness are important to reading; rather, it suggests that they are sub-skills of either decoding or language comprehension (Conners, 2009) .
The simple view of reading
To be precise concerning the terminology we use, by decoding we mean accuracy and fluency of decoding of single words. The term linguistic comprehension refers broadly, in this context, to expressive and receptive vocabulary, listening comprehension, and oral cloze. We acknowledge that these are capabilities embodying slightly different skills, as well as measured by different tests, but still they all belong within term linguistic comprehension.
In order to comprehend what one reads, it is essential to know what the decoded words mean. Vocabulary is the one dimension of language that correlates the strongest with reading comprehension and has been the focus of much research (Biemiller, 2003; Dickinson & Tabors, 2001; Ouellette, 2006; Walley, Metsala, & Garlock, 2003) . A child's early vocabulary predicts later reading development and especially reading comprehension development (Biemiller, 2003 (Biemiller, , 2006 Lervåg & Aukrust, 2010; National Reading Panel, 2000) . A child's vocabulary consists of the words the child is familiar with in the language. The large contribution of vocabulary to reading development emphasizes the need for studies with a special focus on vocabulary and reading comprehension development. While there is support for this strong connection, there is still uncertainty as to how decoding and vocabulary interrelate to reading comprehension (Ouellette, 2006) .
Augmented simple view of reading
While there is support for the "the simple view of reading," there are also researchers who argue the need for a third component in the equation (Chen & Vellutino, 1997; Conners, 2009; Hoover & Gough, 1990) . Longitudinal studies provide support for an augmented model (Geva & Farnia, 2012; Johnston & Kirby, 2006; Oakhill & Cain, 2012) . The argument derives from the remaining variation in reading ability that can't be explained within the simple model. There are a number of dimensions other than decoding and linguistic comprehension that may have a significant impact on one's reading ability. In general, the model is augmented by the inclusion of cognitive skills such as naming speed, working memory, and meta-cognitive strategies. These cognitive processes make significant contributions to reading comprehension beyond word reading and linguistic comprehension.
Text comprehension is a complex task that draws on many different cognitive skills and processes (Cain, Oakhill, & Bryant, 2004) . Broad language skills are hence paramount to good reading comprehension (Carroll, 2011) . The language and cognitive components that are considered to be of special importance for this-and thus also predictors of reading comprehension development-are for instance , grammar, working memory, use of background knowledge, processes that include inference making, and monitoring processes related to comprehension (Burgoyne, Burgoyne, Whiteley, & Hutchinson, 2011; Cain, Oakhill, & Bryant, 2000; Cain et al., 2004) .
As previously noted, higher-level language and cognitive processes have also proven their contribution in explaining the variance and impact on reading comprehension. Cain and Oakhill (1998) report findings that suggest that good inference-making ability is not the product of reading comprehension; it is rather more likely that inference-making skills facilitate comprehension development. In a longitudinal study by Cain et al. (2004) , working memory and component skills of comprehension predicted unique variance in reading comprehension.
The augmented view of reading suggests that there needs to be a wider perspective on reading development, whilst exploring the impact and longitudinal contribution that different language and cognitive processes have towards obtaining good reading comprehension. While there is a relatively well-documented understanding of the different language skills underlying children's ability to learn to read, there is still a need for further research to both support and challenge findings in other comparable studies. Systematic reviews that explore the findings across an array of studies from different countries and hence also languages contribute to a broader picture of the coherence of this relationship. In the meta-analysis performed by the National Early Literacy Panel (2008), the early literacy or precursor literacy skills related to oral language measures of grammar, definitional vocabulary, and listening comprehension were generally significantly stronger predictors than were measures of vocabulary. The results from this meta-analysis must be interpreted with the knowledge that the outcome measure (reading comprehension) was measured in kindergarten and preschool. It is common to think that vocabulary plays a bigger influence in reading comprehension later after the initial alphabetical code is cracked, and the child reads with more fluency. This, together with the otherwise mentioned studies, supports the need for more research on the topic of what language and cognitive processing abilities that have a high correlation to later reading development.
OBJECTIVES
The objective for this systematic review is to summarize the best available research on the correlation between preschool predictors related to reading and later reading comprehension ability.
The review aims to answer the following questions: 1) What is the magnitude of the correlation between linguistic comprehension skills in preschool and later reading comprehension abilities?
2) To what extent do phonological awareness, rapid naming, and letter knowledge correlate with later decoding and reading comprehension skills? Do these variables contribute uniquely to reading comprehension after linguistic comprehension skills in preschool have been taken into account?
3) To what extent does working memory in preschool correlate with later reading comprehension abilities, and does this have an impact beyond linguistic comprehension skills?
4) To what degree do other possible influential variables (e.g., age, test types) contribute to explaining any observed differences between the included studies?
EXISTING REVIEWS
Our review will differ from the prior reviews on several important aspects:
While there are novel analyses planned for the current study, there are certain elements that will be comparable to the abovementioned reviews. The systematic reviews conducted by the National Early Literacy Panel (2008), and García and Cain (2013) , included published studies retrieved from searches done in the two databases: PsycINFO and the Educational Resources Information Center (ERIC). Additionally, supplementary studies stemmed from, for instance, hand searches of relevant journals, and reference checks of past literature reviews were utilized in the NELP (2008) review. The same databases are expected to be used in this study. In keeping with the guidelines of a Campbell review, our review must also include a systematic search for unpublished reports (to avoid publication bias). This is a strength to this present study that isn't utilized in the other two reviews. They included only studies published in refereed journals.
In addition, the NELP (2008) review team coded the following early literacy skills or precursor literacy skills: alphabetic knowledge, phonological awareness, rapid automatized naming (letters or digits, as well as, objects or colors), writing or writing name, phonological memory, concepts about print, print knowledge, reading readiness, oral language, visual processing, performance IQ, and arithmetic. The outcome variables in that meta-analysis were decoding, reading comprehension, and spelling. In this current meta-analysis, we will have a special focus on linguistic comprehension, and the predictor variables will be: decoding, phonological awareness, letter knowledge, naming speed, inference skills, syntax, working memory, and nonverbal intelligence. The review by García and Cain (2013) has assessed the relationship between decoding and reading comprehension, and has restricted their review to include these measures.
One aspect in which our review will differ from the García and Cain (2013) review is that they studied the concurrent relationships between the included variables, i.e., the measures used to calculate the correlations were taken at the same time point. Our review will assess the longitudinal correlational relationships between the predictor variables in preschool and reading comprehension at school-age after reading instruction has begun.
Additionally, the NELP (2008) review only reported on reading comprehension in kindergarten and preschool, while our review will examine reading comprehension measured during formal schooling. If the included studies report on a number of reading comprehension timepoints in school, the last one will be preferred. Reading development measured during the early reading development is largely dependent on their decoding skills (Hoover & Gough, 1990; Lervåg & Aukrust, 2010) . Later, after this process has become more automized and fluent, there is more leeway to study other influential factors, for instance vocabulary.
If possible, the review team will also code number of years of reading instruction at the time of assessment of the outcome measure in the included studies. This can contribute to answering: to what degree do other assumed influential variables (e.g., age, test types) contribute to explain the difference between the included studies?
While the NELP (2008) review doesn't state that they restricted the included samples to only monolingual typical children, the García and Cain (2013) review excluded bilingual and learners of English as a second language. This is also a step that this present review will have as a criterion. García and Cain (2013) state that studies conducted with special populations were discarded if they did not include a typically developing control sample. The only exception from this criterion was if the studies included participants with reading disabilities. In the NELP (2008) review, the sample criterion was children who represented the normal range of abilities and disabilities that would be common to regular classrooms. In this regard, these reviews will differ from our review in that the planned review will only include typical children: i.e., not included because of a special group affiliation, for instance children with reading disabilities.
Furthermore, there are a number of years that have passed since the NELP (2008) review was undertaken, and this is the review that is most comparable to ours. The most recent study included in the NELP (2008) review was published in 2004. We suspect that there are a substantial number of new longitudinal studies that have been conducted and published since the last search was done.
Additionally, the planned review will conduct statistical modelling by using the program Mplus (Muthén & Muthén, 1998 ). This will make it possible to analyse a correlation matrix in the meta-analysis, as opposed to just bivariate correlations and a moderator variable. In order to find the unique contributions, accounted for by a variable after the shared variance with other variables has been partitioned out, we will use a hierarchical regression-analysis on a meta-level (Melby-Lervåg, Lyster, & Hulme, 2012)
RESEARCH DESIGN & SETTINGS
The review will include longitudinal non-experimental studies that follow a cohort of children from preschool onwards in school and after reading instruction has begun. Since there are different traditions concerning the start of formal reading instruction, preschool refers to testing of predictor variables before reading instruction has begun, ranging from 3-6 years of age.
In addition, control or comparison groups from experimental studies can be included if they are non-treatment control groups.
Inclusion criteria
Studies will be included if they meet the following criteria:
-Report a measure of linguistic comprehension in preschool age -Include a measure on reading comprehension after formal reading instruction has begun.
-A sample of unselected monolingual typical children, i.e., not included because of a special group affiliation (e.g., a special diagnosis).
-Report a Pearson r correlation between the linguistic comprehension measure in preschool and reading comprehension test in school.
Predictors and moderator coding
In addition to the above-mentioned criteria, these variables below will be coded but will not serve as exclusion criteria if they are not included in the study:
Predictors:
-Decoding (accuracy and fluency of single word reading or non-word reading) -Phonological awareness (awareness of the phonological structure, or sound structure, of spoken words i.e. rhyme, phonemes and syllables) -Letter knowledge (letter recognition -names and sounds) -Naming speed (how quickly one can name objects, symbols (letters or digits) or colors) -Inference skills (the ability to draw inferences) -Syntax (knowledge about how words or other elements of sentence structure are combined to form grammatical sentences) -Working memory ("a brain system that provides temporary storage and manipulation of the information necessary for . . . complex cognitive tasks" (Baddeley, 1992, p. 556 ) -Nonverbal ability (tasks that are not based on language skills i.e. task with figures)
Moderators:
-Sample size -Age at testing (both age at testing for predictors and outcome reading comprehension) -Test types -Country of study -Socio economic Status
POPULATION
The review will include studies conducted with samples of unselected monolingual typical children, i.e., not included because of a special group affiliation (e.g., a special diagnosis)
PREDICTORS AND OUTCOMES
Standardized tests of linguistic comprehension and reading comprehension. The two mandatory outcomes for the included studies are reading comprehension and linguistic comprehension measured by standardized tests. Regarding outcome measures on reading comprehension, tests that tap content comprehension by asking control questions will be prioritized. Preschool linguistic comprehension can include standardized measures of either receptive or expressive vocabulary, listening comprehension or oral cloze. Measures assessing receptive word knowledge will be preferred in favour of expressive vocabulary measures, listening comprehension and oral cloze. If the included studies have several assessment time points, the first time point in preschool will be coded, regarding the vocabulary measure, whilst the last reading comprehension assessment in school will be coded.
Predictor coding: As previously noted, a selection of predictor variables related to other influential language abilities, cognitive related processes, and a decoding measure will be coded in order to estimate their respective contributions. The number of studies that report on planned predictor variables will determine if there is sufficient statistical power needed to perform the respective analysis. In the protocol, the procedure for these variables will be further elaborated.
Moderator coding: In order to examine variables that could contribute to explaining the potential disparity between different studies, we will perform a series of moderator analyses. Divergent correlations from the different studies may be influenced by systematic differences related to participants, settings, number of years of reading instruction, and age between the different outcomes assessments. Moderator variables will therefore attempt to account for these types of differences. Furthermore, we will code variables related to study quality as a moderator variable, e.g., the sample size.
